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Abstract
The need for clarity in the healthcare management is a matter of frequent discussion and concern among
healthcare professionals, practitioners, patients and academicians. Electronic Health Records would provide
clarity, transparency, interoperability and transferability in the health care information and data of the patients. It
will also reduce the human mistakes and will reduce the likelihood of wrongly reading or interpreting the
information. This paper introduces this useful concept and links it to the two classes of health care practitioners‘digital natives’ and ‘digital immigrants’. The paper further identifies and discusses the relationship between user
participation and system success and analyses the impact of moderation by digital natives and digital immigrants.
The paper draws evidences from the existing state of literature to propose the relationships. Implications of the
research to the practitioners and researchers are discussed.
Keywords: electronic health records, EHR, user acceptance, user participation, digital natives, digital
immigrants, implementation success
1. Introduction
An electronic health record (EHR) is a complete record of a patient’s healthcare; including workflow
surrounding the patient’s care (Burke & Weill, 2009). According to National Alliance for Health Information
Technology, the official definition of an electronic health record is: “an electronic record of health-related
information on an individual that conforms to nationally recognized interoperability standards and that can be
created, managed, and consulted by authorized clinicians and staff across more than one health care organization.”
(p. 6). EHR is capable of gathering patient data that can be easily exchanged from provider to provider, reporting
data to public health agencies, and quantifying process improvements and outcomes (DeVore et al., 2007).
The use of EHRs has increased rapidly, according to the 2013 National Ambulatory Medical Care Survey (Hsiao
& Hing, 2014). The percentage of office-based physicians using EHRs in 2013 was 78% (compared to 18% in
2001) (Hsiao & Hing, 2014). The government has indicated that EHRs are a key tool in improving the nation’s
healthcare and has put forth an incentive program to encourage the use of it (DeSalvo, 2014). This initiative has
gotten the attention of healthcare organizations; with many scrambling to put software into place. Prior to the
federally-mandated electronic health record, medical organizations were beginning to implement systems for
reasons such as multiple site access, increased secure storage, and rapid search capabilities (Lim et al., 2008).
The electronic health record is meant to assist both physicians and patients. One area of EHRs that has been of
particular concern is patient safety.
Rising costs, coordination, and medical errors are all legitimate issues faced by healthcare systems (Rada, 2008).
Electronic medical records are thought to be the panacea for dealing with these issues. However, they have not
been associated with higher quality care (Kazley & Ozcan, 2008). EHR projects are typically large-scale projects
that are both organizationally and culturally transforming (Smaltz & Berner, 2007). The organizational change
that occurs in the fallout of an implementation can be challenging. It is important to have processes in place that
are complimentary to the electronic health record software implemented.
The introduction of an electronic health record system may be cumbersome or cause workarounds that occur
outside of the system; thus leading to a lack of compliance (Saigh et al., 2006). These workarounds can also be
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the result of poorly designed technology/system and the human technology interaction (Fuji & Galt, 2008). For
example, a paper form may have fields in place that no longer pertain to an electronic version of the form. The
lack of user involvement in the system can be detrimental to its success. The users are process-oriented and need
guidance during requirements gathering to ensure that the system design is conducive to a more efficient process.
To help facilitate this process, it is imperative to determine the barriers associated with the implementation of
electronic health record software to help assist with the reluctance among physicians to implement the systems
(Gagnon et al., 2009).
Electronic health records are technology-dependent. (Kluge, 2001). Depending on the technology in place, they
are inherently difficult to share between organizations (Rada, 2008). Sorting out how everything will fit together
can be a challenge. Designing a flexible system is pertinent so that future technology can be easily integrated
(Davis, 1994). Electronic health records should not be a direct copy of paper-based records (Davis, 1994).
Additionally, they should require less time to enter data than the paper-based method (Dick & Steen, 1992).
Ideally, the electronic health record will be portable and have a lifetime history of the patients (Dick & Steen,
1992).
Managing the change in a strategic and participative manner can help smooth the transition associated with
implementing a new technology (Haddad, 2002). Specifically, user involvement is an important aspect that must
be addressed (Rahimi et al., 2009). Physicians and health care providers are important stakeholders in health care
organizations and having their input prior to and during the implementation is key to any information technology
implementation but particularly electronic health records (Palacio, 2010).
The effects of user participation and success have been identified in prior research. However, it is unknown how
the generational gap affects the acceptance and success of an implementation. This is of particular interest for
technologies such as electronic health records because there are many generations of doctors that are using these
technologies. Prensky (2001) came up with the term ‘digital native’ to indicate those that were born into
technology. He differentiates ‘digital natives’ from ‘digital immigrants’ by stating that digital natives like
multi-tasking, instant gratification, and technology. ‘Immigrants’ are those that keep a foot in the past. There has
been quite a debate amongst researchers as to the lack of empirical evidence that young people are more
technologically advanced (Bennett et al., 2008). This research will determine if those that are classified ‘natives’
will affect the relationship between user participation and the system success of electronic health records.
The next section gives an overview to literature leading up to the model development. Subsequent sections
provide the model, hypotheses, and predicted analysis. Lastly, future research directions are noted.
2. Literature Review
Research has been contradictory regarding electronic health records and productivity. An increase has been
shown by Cheriff et al. (2010); particularly by adopters. According to a study by Sobol and Prater (2006),
physicians in 2003 (versus 1994) deemed recordkeeping and patient/hospital information as two of the most
important areas of savings due to computer adoptions. The verdict is still out as to whether or not electronic
health records will be worth all of the potential extra time and effort. However, the adopters or ‘digital natives’
will likely be more open to using new systems and implementing new processes. They may also be more
influential in the use of the system, thus influencing other users to use the system (Swanson, 1974).
Physician resistance has been cited as one of the greatest impediments to the implementation of computerized
systems (Poon et al., 2004) and is perceived as one of the biggest challenges (Zandieh et al., 2008). As
mentioned by Yarbrough and Smith (2007), physicians are often reluctant to use technologies that interrupt
traditional practice processes. A ‘digital native’ might not be so ingrained in practice processes and therefore
would be more flexible in a new system implementation. When those that grew up with technology begin to
enter the workforce, resistance to computers and technology should subside (Smaltz & Berner, 2007).
Resistance to the information system (Deutscher et al., 2008; Zandieh et al., 2008) has been noted as being a
detriment to the success of electronic health record implementations. All physicians using the system with few
instances of resistance can indicate that the implementation will be fairly problem-free (Kleaveland, 2008). One
method of alleviating this resistance can be due to user participation. Having the entire hospital staff on board
with the new system can help influence and lead to effective use of the system (Davidson & Chismar, 2007).
User involvement from the very beginning of the project will help set the stage for a system implementation that
has been given feedback on the processes (Lorenzi et al., 2009). This will help ensure that the transition from a
paper-based process to an electronic system process will go smoothly. The terms user participation and user
involvement have been used synonymously in the literature prior to Barki and Hartwick’s (1989) paper. Barki
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and Hartwick (1989) suggested that user participation is used to refer to the “behaviors and activities” users
“perform in the system development process” (p. 59). EHR implementations require large-scale changes.
Concerns about decreases in productivity are rampant; particularly for those organizations that are moving from
purely paper-based operations (Zandieh et al., 2008). However, seamless integration can be achieved with
enterprise-wide system implementations, which will not only increase productivity but also eliminate
counter-productive processes (Davenport, 1998).
Digital natives are differentiated as those that are born into technology and refers to those born in 1980 and
beyond (Prensky, 2001). There has been concern that the term ‘digital native’ is derogatory and offensive to
those that might have resource constraints (Brown & Czerniewicz, 2010). However, this issue will not pertain to
this research due to its technological focus. At the time of this writing, the majority of the literature on the digital
native debate has been in relation to education. This research will be novel in that electronic health records are
being implemented across the United States with users of every age, race, and background. Natives have been
shown to have “sophisticated technological skills” (Margaryan et al., 2011) which should transform to the use of
new technologies in the workforce.
There are many factors that ensure the success of the implementation of healthcare technology. The system
surroundings, properties, technologies, and time-varying characteristics all play a part (Doebbeling & Pekny,
2008). Additionally, the system should not be thought of as a product, but rather of the processes that the
organization puts into place that is supported by technology (Shortliffe & Blois, 2006). Restructuring processes
prior to implementation will provide a forum for input from all system users and thus document the “why”
behind a particular process which will eventually lead to an enriched understanding amongst all users.
Successful implementation of a technological change can be measured by evaluating if the system improved
certain areas such as efficiency, flexibility, cost, health and safety, and/or quality (Haddad, 2002). This research
will take a multi-faceted approach to success and look at cost, time, performance, and benefits.
In regards to electronic health record system implementations, having a flexible approach to the eminent change
can help simplify the complicated web of varying physician practices (Lorenzi et al., 2009). When implementing
a new technology, particularly going from paper-based to electronic, having some methods of fallback on the old
system can be pleasing to the users (McDermid et al., 2010). But the balance of falling back to the old system
versus keeping the processes electronic can be detrimental to efficiency. Therefore, involving the users early on
in the project should influence success. Overall, the research indicates that user participation will have a direct
relationship on system success. Digital natives, due to their technological advancement, should be more adept at
using the system. The next section introduces the research model and propositions.
3. Propositions and Research Model
The model below is broadened from a model showing the direct relationship between user participation and
system success developed by McKeen et al. (1994). McKeen specifies user participation as a behavior. The
direct effects of user participation on success have been shown to have a positive effect (He & King, 2008; Lin
& Shao, 2000; Wong & Tate, 1994; Doll & Torkzadeh, 1989). Prior measures of user involvement on success
have been weak; but bringing in multiple perspectives can add rigor to the measurement (Ives & Olson, 1984).
Success has been measured in a variety of ways, but user satisfaction (Vadapalli & Moore, 2000; Doll &
Torkzadeh, 1988) and performance (Hong & Kim, 2002) are all-encompassing. Doll & Torkzadeh (1988) state
that user information satisfaction refers to a user’s feelings towards a system. Keshavjee et al. (2001) came up
with a measurement for success of an electronic medical record implementation. Thus proposition 1 states that
user participation will have a positive influence on electronic health record success.
P1: User participation will increase the electronic health record success.
There are many factors that can moderate the relationship between user participation and system success
(McKeen et al., 1994). As introduced in the literature review, digital natives are those that are born with
technology and digital immigrants are those that are less familiar. Digital immigrants are individuals born in
1979 or earlier. Digital natives defined as those that are born in the year 1980 and later (Prensky, 2001). When a
subject-matter expert such as a doctor or nurse makes a transition from a paper-based to an EHR system, it is
likely that there will be a change in the relationship between user participation and system success. However, for
digital natives, the relationship is predicted to be strengthened. ‘Digital natives’ are predicted to strengthen the
relationship between user participation and system success.
P2a: Individuals that are digital natives will positively moderate the relationship between user participation and
system success in that there will be an increased relationship between user participation and system success
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among digital natives.
It is predicted that digital immigrants will also moderate the relationship between user participation and system
success. Digital immigrants are not particularly adept at learning new technologies (as opposed to digital natives)
(Margaryan et al., 2011). Those that are lacking computer experience may not feel comfortable using the system
and may feel threatened (DeVore et al., 2007). Therefore, the relationship between user participation and system
success for digital immigrants is predicted to be moderated negatively.
P2b: Individuals that are digital immigrants will negatively moderate the relationship between user participation
and system success in that there will be a decreased relationship between user participation and system success
among digital immigrants.
(+)

System Success
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Satisfaction
Project:
Cost
Time
Performance
Figure 1. Proposition 1
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System Success
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(-)

Project:
Cost
Time

Digital Immigrant

Performance

Computer Usage

Benefits

Figure 2. Proposition 2
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Figure 3. Proposition 3
4. Implications for Practitioners/Academics
This research has merit for both practitioners and academics. From a practical standpoint, the research will give
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those that are involved with electronic health record implementations information regarding system users.
Bringing in digital natives to act as project champions may assist in nudging the digital immigrants in the right
direction towards accepting the system. Healthcare costs are soaring and have been a huge matter of concern for
all the parties involved. It will assist the doctors to see the records of the patients at a glance which will increase
the efficiency of the work performance and avoid major issues when dealing within the constrained time to act
on patients’ treatment. This is also thought to be helpful for the patients where they can retrieve their health
history with relatively higher degrees of easiness.
Additionally, assessing the underlying efficiencies of solving a business problem are required steps when
implementing an information system such as an EHR. Getting the users involved in the processes early on will
help ensure that the information system solution will make the process more efficient. While digital natives are
predicted to increase the relationship between user participation and system success, it is still important to
remember that user participation throughout the project will overall influence success.
From an academic standpoint, this research brings in a fresh relevant concept and a new terminology to
information system implementation and seeks to delve further into finding out the reasons why systems are
successful or unsuccessful. This research is unique to other information system implementations due generation
gap that is currently present among physicians. Subsequent research on this topic will provide more insight as
more ‘natives’ head out into the workforce.
5. Future Research Directions
An area of interest for future research is the integration of data once it is in a system. Data is not always in a
usable format. Typically, a centralized repository is necessary so that it is possible to read and report on data as a
whole. It is still fairly common for medical machines to have islands of information that need to be individually
consulted (and/or printed). Healthcare professionals need to have a standard for data collection and acquisition
(Fonseca et al., 2009).
There is a general lack of standards in health care management which creates issues with electronic health
records. In order for electronic health records to increase in sophistication, a common set of terminology and
standards must be developed (Lim et al., 2008). This will help alleviate issues associated with the difficulties
integrating the different electronic health record systems. Having standards will also cut down on costs
associated with interfaces and will allow for an easier transition into the next generation of electronic health
records.
The consumer is not frequently considered in the literature surrounding electronic health records. The consumer
can be considered a key stakeholder in the process of information exchange and it is pertinent to ensure that no
negative consequences come about from said exchange (Fuji & Galt, 2008). Research must be conducted to
ensure that consumers are in fact also gaining from electronic health record implementations. As health care
costs continue to rise, it is imperative that consumers receive quality care in an affordable manner.
6. Conclusion
This research is expected to add to the existing healthcare research benefiting both the practitioners and
researchers. It indicates whether or not the ‘digital natives’ have an effect on electronic health record
implementations. It is predicted that those born into technology will have less of an aversion to participating in
the use of electronic health record software and thus the digital natives will have a positive effect of moderation.
This will provide both practitioners and academicians will the knowledge that some users will not participate in
the system unless forced.
The more that information technology practitioners and researchers know about underlying causes to resistance
of electronic health records, the easier it will be to get everyone on board and using the system. The ‘digital
immigrants’ are likely to be the ones who will act as a possible resistance to the EHR practice. This research
aims to have served as one of the first stepping stones in identifying the advantage of the application of EHR
with the discussion of the possible reasons of resistance especially from some quarters mostly identified as the
‘digital immigrants’. The research opens up a wide room for future works in health care management pertaining
to the usage of the software and computer systems to systematize and standardize, and better handling of the
healthcare data for the reduction of cost, higher degrees of clarity and transparency among the healthcare firms
and ultimately for the ease of the patients.
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